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Results	and	Conclusions
Table	1:	Overdensity values	(δ)	Kolmogorov-Smirnov	test	results	for	objects	with	mr,0 ≤	17.27	
Table	2:	Percentages	of	Close	companions	morphological	and	BPT	activity	type	for	the	pairs	of	Seyfert I	-
Seyfert II	and	Seyfert II	- Composite	with	mr,0 ≤	17.27	
Fig.	1: Schematic	representation	of	our	understanding	of	the	AGN	
phenomenology	
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Fig.	7:	Percentages	of	Host	Galaxy	morphological	type	for	all	galaxy	pairs	
with	mr,0 ≤	17.27	(Galaxy	Zoo	Morphological Classification)
Fig.	3:	Overdensity values	(δ)	distribution	in	
100	kpc distance	with	mr,0 ≤	15.77	
Fig.	4:	Overdensity values	(δ)	distribution	in	
100	kpc distance	with	mr,0 ≤	15.77	
Different	Small-Scale	Environment		
Fig.	5:	Overdensity values	(δ)	distribution	in	
500	kpc distance	with	mr,0 ≤	17.27	
Fig.	6:	Overdensity values	(δ)	distribution	in	
1	Mpc distance	with	mr,0 ≤	17.27	
Similar	Large-Scale	Environment		
Abstract
According to the Unification Scheme [1], the AGN phenomenology can be
explained by a single type of AGN having different inclinations of their dust torus
with respect to the observer’s line of sight (Fig. 1). However, an evolutionary
scenario [2], which starts with a circum-nuclear starburst phase, with the nucleus
subsequently being obscured by dust (Type II) and eventually ending as a Type I,
suggests that the appearance of an AGN depends also on its current evolutionary
stage. We study whether the environment of different types of AGN is similar, as
expected from the Unification paradigm or whether it is different, a fact that
could support the evolutionary scenario. We define the overdensity distribution
of galaxies around an AGN sample from the Sloan Digital Sky Server Data Release
10 and investigate the activity of their closest neighbours. We find differences in
the environment of different AGN types and therefore, conclude that the
environment indeed affects the spectral type of galaxies.
Methods
• We quantify the overdensity (δ) of the projected neighbours with mr ≤ mr,0 + δmr (where
δmr = 0.5, 1, 2 corresponding to each mr,0 ≤ 17.27, 16.77, 15.77 value) within a radius of
100, 200, 500, 750 kpc and 1 Mpc around each central galaxy (Fig. 3, 4, 5 and 6).
• We perform a two-sample Kolmogorov-Smirnov test (K-S test) on δ values of each
galaxy type pair. If the K-S test result is less than p=0.05, the galaxy pair environments do
not show similarities (Table 1).
• We compare themorphology of the host galaxy among the different AGN types (Fig. 7).
• We compare the morphology and BPT classification of the closest projected companion
of each central galaxy (Table 2).
Sample	Selection
• Division of sample in BPT classified central galaxy types:
Star-forming, Seyfert I, Seyfert II, Composite, LINER
(Fig. 2)
• Emission Lines Hα, Hβ, [NII], [OIII]: S/N > 2
• 0.01 ≤ z ≤ 0.15
• Magnitude in three r-band ranges: mr,0 ≤ 17.27, 16.77,
15.77
• Study in galaxy type pairs in all three mr,0 ranges after
matching them in redshift
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Fig.	2:	The	resulting	number	of	galaxies	
after	z-matching	implementation	with	
mr,0 ≤	17.27
ENVIRONMENT
• SF: Star-Forming, Comp: Composite,
Sy1: Seyfert I, Sy2: Seyfert II
• Sy1-Sy2, Sy1-Comp and Sy2-Comp have similar
large-scale environment , though different
small-scale environment (Fig. 3, 4, 5 and 6).
• For the SF-Sy2, SF-LINER, SF-Comp, LINER-Sy2
and Comp-LINER cases, there are no
similarities between the local and large scale
environment of the different galaxy types as
their K-S test results have zero values (Table 1).
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MORPHOLOGY
• In Table 2, the percentage of the spiral morphology of the close companions is greater for
Seyfert II than for Seyfert I galaxies indicating that the latter ones are found in denser
environments. In support of this is the fact that the percentage of the Star-Forming close
companions, which reside in spiral galaxies and in less dense environments, is also greater for
Seyfert II galaxies, hinting possible recent galaxy interactions too. In addition, in Fig. 7 we
witness the same tendency regarding the Seyfert I and Seyfert II host galaxies.
• All the percentages regarding the morphology and activity of the close companions of
Composite and Seyfert II galaxies (Table 2) and their host galaxies morphology (Fig. 7) have
similar values, hence Composite galaxies appear very similar to Seyfert II.
